A modeling study with the GOCART dust emission scheme and ACM2 PBL scheme implemented into an air quality model WRF-Chem (Weather Research and Forecasting model with chemistry) was conducted to simulate a typical dust event over the Tarim basin that occurred on 27 April to 1 May 2015. There were strong wind injects into Tarim Basin accompanied by a cold frontal system driving dust emission and transport for a dust storm. The dust storm event over the Tarim basin could be classified into three processes with 1)the westerly wind from the Pamirs Plateau, 2)the cold air invasion from the northeast basin and 3)the northerly cold air crossing the Tianshan Mountains into the basin. This simulation depicted the three-dimensional structure of dust aerosols in the typical sandstorm over the Tarim Basin, Northwest China.
Introduction
The Tarim Basin is surrounded by the Tianshan Mountains to the north(average elevation 4.8 km), the Pamir plateau to the west(average elevation 5.5 km), the Kunlun (average elevation 5.5 km) and the Altun Mountains to the south connecting with the Tibetan Plateau(TP). The eastern edge of the basin is open for air flow. The Taklimakan Desert(TD) over the Tarim Basin, which is one of the largest shifting sand dunes in the world, under such unique topographical condition, and specific atmospheric circulation conditions, the sand storms with their dust aerosol emissions and transport has been poorly understood.
There are strong wind inject into Tarim Basin accompanied by different scales weather system driving dust emission and transport for dust storm. The cyclone and cold front are the main synoptic systems forming sand storms [1, 2, 3] . According to the path analysis upon the invading cold air into the Tarim basin, the cold air paths causing heavy sand storm can be classified into various tracks, which depends on the passage course of the synoptic disturbance [4] . Despite further improvement in characterizing the distribution of the dust storms thanking to satellite products [5, 6] , the more comprehensive understanding of dust emission and transport processes over the Tarim Basin are still a challenge.
Model Configuration
The WRF-Chem version 3.8.1 [7] was employed to simulate dust emission and transport processes in the Tarim Basin that occurred on 27 April to 1 May 2015. The simulation is conducted from 00UTC April 24 to 23 UTC May 1, 2015, and the first two days are referred as the spin-up period. Meteorological fields from 6-hourly ERA-Interim reanalysis data available at the horizontal resolution of 0.25*0.25 has been used to provide the initial conditions and the lateral boundary conditions in the model. In the vertical dimension, 50 vertical layers are set from the surface to the 100-hPa level. Model domains and the topography of this region are shown in Fig 1. The simulation is performed using two-way nesting with two different spatial resolutions 16km,4km. The dust emission scheme GOCART [8] and boundary layer scheme ACM2 [9, 10] , the Noah land-surface scheme are used in these simulation. Figure 2 shows the synoptic situation at 500hPa and surface on 26-28 April, both at 08:00 BJT, according to MICAPS. Two-trough and one-ridge were formed in Eurasia. The system continued its transported eastward due to the influence of the background westerly airflow. The synoptic situation led to high and sustained winds on 27 April over the western Tarim Basin associated with a cold front crossing these regions. The following day (28 April), a low-pressure system formed in the west of the Tarim basin, lead the trough got split apart. 
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Results
Modeling Evaluation
To validate the model performance in simulating dust emission and transport during the dust storm event, we start with comparing the temporal variation, the vertical structure of relative meteorological factors, and the spatial distribution of dust aerosol from the CALIPSO retrievals with the corresponding WRF-Chem simulation. Only part of dust aerosols were captured by the CALIPSO retrievals (e.g. the occurred dust aerosol acrossed the Tarim Basin on 30 April 7:30UTC), the CALIPSO retrievals without pass through the Tarim Basin was not obvious enough to be used to evaluate the model results. According to the Tarim basin practical geomorphic features, we selected five typical meteorological stations on each side: HT to the south, AKS to the north, KSH to the west, KEL to the east and TZH to the central. The diurnal variation of 2m air temperature, 10m wind speed and planetary boundary layer height(PBLH) from the observational data and WRF-Chem simulations over the Tarim Basin during the simulation period are compared. The potential temperature, wind speed and relative humidity profiles were evaluated the accuracy of these simulations. All the comparison showed that the model reasonably simulated the dust storm episodes well.
Meridional Variations
A meridional cross section along the longitude (83.66ºE) at different times. As the invasion of cold front, a strong westerly wind from the Pamirs Plateau invaded into the basin, blew up the dust aerosols. Meanwhile, the northerly cold air crossing the Tianshan Mountains into the basin(D2). And the remaining cold air invasion from the northeast basin. When the two strong airflows met in the desert, it made two air flow converge, which thus excited ascending motion throughout the extent at 13:00 BJT (Fig 3) . Until 20:00 BJT on 27 April, three air streams converged in the TZH. With the northeast cold air strengthened on surface, different levels move at different rates, the lower dust layers transported to the southern part of the basin below 2.5km at 8:00 BJT on 28 April. Most of dust particles were distributed below the boundary layer, whereas in the northern slope of the TP the vertical distribution of dust aerosols extended up to 7km. 
Zonal Variations
The vertical-longitude cross-section of the modeled dust at 39.66ºN(which has the lowest terrain height that contribute dust to inflow and outflow the basin). A vertically two-layered dust distribution was observed at 8:00 BJT on 28 April. The lower dust layer generated from the northeast wind which had the larger speed at surface. The upper dust layer with a thickness of 2.5-4 km, mainly originated from wind crossing the TianShan Mountains with the larger speed in the upper atmosphere. With the increase of the northeast cold air, most of dust particles transported towards the southwestern part of the basin, remain confined to the topography and tend to be uplifted into atmosphere to form floating dust. Only a small amount of dust aerosols broke through the PBL and extended to the upper troposphere over the northern TP for a long-distance transport. 
Summary
The air quality model WRF-Chem were reasonably simulate a typical dust storm event from 27 April to 1 May 2015 over the Tarim Basin of Northwest China. There were strong wind injects into the Tarim Basin accompanied by a cold frontal system. The dust storm episode over the Tarim Basin were identified into three patterns with dust plumes moving at different rates in the horiziontal and vertical directions. This simulation study depicted the three-dimensional structures of a typical sandstorm over the Tarim Basin in Northwest China.
